Introduction: Since the last decade, the frequency of anterior lumbar surgeries has dramatically increased for anterior interbody fusion and artificial disk arthroplasty. In this approach, the surgeons frequently encountered complicated neurovascular anatomy, which hindered the wide exposure of the intervertebral disk. Until the last decade, surgeons had preoperatively referred only to the basically described vascular anatomy in textbooks.
INTRODUCTION
The vascular study of the large abdominal and pelvic vessels and their branches together with the lumbosacral spine is an essential preoperative procedure to guarantee the safe and easy access to the objective structures, because prior to the exposure of the entire anterior surface of the vertebral body, surgical displacement of the anteriorly located vessels is the first step of the anterior vertebral surgery. Damage of any of the abdominal large vessels, such as the aorta, vena cava, and their branches is a most threatening complication associated with anterior lumbar and lumbosacral surgeries, such as interbody fusions and artificial disk arthroplasty.
Since the last decade, the numbers of the anterior lumbosacral surgeries have been increasing. When the surgeons refer to the standard anatomy textbooks, the standard location and size of the vessels are described in a basic sense despite the presence of great variations in reality. Each individual has a subtle variation that presents significant surgical challenges.
Surgical anatomy books described that the aorta bifurcates at the left side of the fourth lumbar vertebral body and the confluence of the common iliac veins at the right side of the fifth lumbar vertebral body. [1] [2] [3] This description indicates Datta et al 4 vascular classification of type C. However, none of the anatomy textbooks and other previously published articles dealt with the shortcoming of this textbook's description of the anatomy. It is true that most practicing surgeons have used the textbook as a bible, and that they thought the nonmatching anatomy as a variant. 5 Unnoticed anatomic variants added additional risk at the time of surgery, if the surgeons did not have preoperatively the individual's information about the large vessels. Thus, preoperative vascular study is a powerful tool in planning the anterior lumbar vertebral surgery by providing the much-needed data to the surgeon for the aorta, its bifurcation, and its branches.
To help the surgeons in this clinical issue, the current authors conducted this study, utilizing the CT angiography technique.
MATERIALS AND METHODS

Materials
Totally 48 patients (22 males and 26 females), who were subjected to CT angiography, were the study materials-2 males in the second decade, 1 male in the third decade, 4 patients (3 males and 1 female) in fourth decade, 4 patients (2 males and 2 females) in the fifth decade, 8 patients (4 males and 4 females) in the sixth decade, 11 patients (7 males and 4 females) in the seventh decade, 9 patients (4 males and 5 females) in the eighth decade, and 9 patients (4 males and 5 females) in the ninth decade.
The 48 patients subjected to this study had the following afflictions; diabetes in 34 patients, 8 with arteriosclerosis, one with Buerger's disease, and 7 with trauma (5 fractures and 2 compartment syndrome).
Methods
Helical CT scans were taken from the upper abdomen to the pelvis at 0.7 seconds per rotation to collect anteroposterior and lateral views. Similar to nonhelical CT scans, the machines (Ingenity CT (Bone CT/WCT-65S-140, Philip, USA: No 300058 and Brilliance; CT/WCT-1000-14-, Philip, USA [range 100-140])) operated at approximately 300 mAs (280-440 mAs) and 120 kV (100-140 kV).
A contrast medium, Iopamidol (125 cc; Dongkuk Pharma, Seoul, South Korea), and a saline flush (2.5 cc) at 4.0 cc/second were administered intravenously during the evaluation.
Scans were collected at 30 seconds to obtain visual mapping of the arterial blood flow and the lumbosacral spine together in a cut.
RESULTS
Location and Running Patterns of the Abdominal Aorta over Lumbosacral Spine
Straight aorta in 29 patients (60.4%), curved aorta in 17 patients (35.4%), kinked aorta in 1 (2.1%), and tortuous aorta in 1 (2.1%) patient were observed (Table 1) .
In 7 patients (14.6%), the abdominal aorta was located in right one-third. In 26 patients (54.2%), it was located in the left two-thirds of the anterior vertebral surface, and in 15 patients (31.3%), in the middle surface. In 5 patients, the aorta was located in the extreme left vertebral body margin.
Roughly 40% of the patients did not have a straight aorta, which shifted rather to the left side (Graph 1).
Level of Aorta Bifurcation over Lumbar Spine
Aorta bifurcated at L3 body level in 1 patient (2.1%), 9 (18.5%) at the L3-4 disk level, 23 (45.8%) at the L4 body, 12 (2.5%) at L4-5 disk level, and 4 (8.3%) at the L5 body (Figs 1 and 2 ).
Running Pattern of Iliac Arteries
Running pattern was not constant. There were several of the types: Symmetrical and asymmetrical, and straight and curved ones with widely or narrowly spread ones. In 38 patients (79.2%), the bifurcated iliac arteries showed the shape of a reversed large Y (widely spread ones, which provide the wide working window) and 10 patients (20.8%) had reversed small y-shaped (narrowly spread ones, which provide the narrow working window) patterns (Table 2) .
DISCUSSION
The CT angiography procedure has been routinely practiced for the evaluation of vascular disease in most instances. In addition, it could be a powerful tool in preoperative planning of the anterior lumbar spine surgery by mapping the aorta and its bifurcation over the lumbosacral spine. The anatomic location of the abdominal aorta and its bifurcation and vena cava and its confluence against the lumbosacral spine can be picked up by the angiography. There are a lot of variations in the anatomy in this region, such as deviated aorta position, tight straight aorta, and curved/tortuous aorta, different level of bifurcations, and varied types of common iliac arteries.
It is already a known fact that many surgeons who performed anterior lumbosacral surgeries encountered significant difficulties because of the varied vascular anatomy. As regards the common iliac arteries, there are many variations, such as symmetrical/asymmetrical spreading, widely (reversed large Y shape) or narrowly (reversed small y shape) spread arteries and straight or nonstraight arteries (Fig. 3) . 4, 5 However, none touched the iliac arterial shape until now. It is thought that some of the deviated iliac arterial anatomy makes the approach difficult to the objected sites, such as the L4-5 disk.
The CT angiography is a simple, safe, inexpensive, and effective examination to evaluate the prevertebral vascular anatomy before an anterior approach to the lumbosacral spine (Fig. 4) .
It is thought that preoperative CT angiography could influence the surgical plan, and that it is a most useful tool in presurgical planning for an approach to the L4-5 disk space and complex cases. 
